Restoration of G1/S arrest in E1A+c-Ha-ras-transformed cells by Bcl-2 overexpression.
Here we show that introduction of human bcl-2 gene into E1A+c-Ha-ras-transformed rat embryo fibroblasts, which are highly susceptible to proapoptotic stimuli and fail to be arrested at the G(1)/S boundary following genotoxic stresses, results not only in inhibition of apoptosis, but also in restoration of the G(1)/S arrest. Overexpression of Bcl-2 did not affect proliferation rate and saturation density of E1A+c-Ha-ras transformants. Genotoxic stresses caused prolong G(1)/S arrest in Bcl-2-overexpressing transformants. Remarkably, levels and activities of Cdk2, cyclins E/A, cyclin E-Cdk2 and cyclin A-Cdk2 were unchanged during G(1)/S arrest. Introduction of Bcl-2 into E1A+c-Ha-ras-transformants resulted in accumulation of p21/Waf-1 without inhibiting cyclin-Cdk complexes. In both parental and Bcl-2-overexpressing cells, p21/Waf-1 was coimmunoprecipitated with ERK 1,2 and JNK 1,2, whereas p38 was found in complexes with p21/Waf-1 only in Bcl-2-overexpressing transformants. JNK 1,2 and p38 but not ERK 1,2 were detected in complexes with the exogenous Bcl-2. However, Bcl-2 did not affect phosphorylation of ERK 1,2, JNK 1,2 and p38. G(1)/S arrest induced by adriamycin and serum withdrawal (but not by IR) was accompanied by release of active forms of p38 from complexes with Bcl-2. We suggest that Bcl-2 restores stress-induced G(1)/S arrest without inhibiting cyclin-Cdk2 complexes and MAPK pathways.